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National foreword

This British Standard is the official English language version of EN 13342:2000.

The UK participation in its preparation was entrusted to Technical Committee EH/5,
Sludge characterization, which has the responsibility to:

Ð aid enquirers to understand the text;

Ð present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Further information

Users of this standard are informed that the UK submitted some substantial
comments at the final voting stage of the draft EN for the following reasons.

1) In annex A, it is essential that the description of the four samples used in the
inter-laboratory comparison is given. This can be achieved by the addition of a
simple footnote. It is recommended that this topic is discussed at the TC308 meeting
in Utrecht. A documented minimum requirement for inter-laboratory comparisons is
needed.

2) The following note should be added to the scope: ªThe validation for this
standard has only been carried out using materials as described in annex A. For
other sludges, the user should validate the method using recovery and
reproducibility testsº.

3) The date that the laboratory inter-comparison was carried out should be also
given.

4) The final phrase ªand sludge productsº, in the first sentence of the scope should
be removed as it is inappropriate.

5) In 5.1, suggest replacing the first sentence, ªThe digestion fails to determine
nitrogen in the form ....º, with ªThe digestion may fail to fully recover nitrogen in the
form of ....º. Also suggest that a cross-reference to the UK Blue Book method be
made. This has a useful introductory historical section (A1) on recoveries of
ªdifficultº nitrogen species using the Kjeldahl method. [Kjeldahl Nitrogen in Waters
1987, HMSO 1988, ISBN 0 11 752129 9]

6) In annex A:

(i) CVR, in column 6, should be CVr in all three language versions:

(ii) all of the English and German coefficients of variation of both reproducibility
(CVR) and repeatability (CVr) are wrongly calculated. The values are wrong by up
to a factor three, which is to high.
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7) In the section on Analytical Quality Control (AQC), it is recommended that an
additional brief section be added on the use of adequate AQC as per CEN/TC223
methods: ªThe analysis described in this standard should be carried out within a
Quality Control system utilizing Analytical Quality Control measures. Where
perfomance data is absent for the sample type, at a minimum recovery and
reproducibility data should be obtainedº.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled ªInternational Standards Correspondence Indexº, or by using the
ªFindº facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and ii, the EN
title page, pages 2 to 11 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.
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)RUHZRUG

7KLV� (XURSHDQ� 6WDQGDUG� KDV� EHHQ� SUHSDUHG� E\� 7HFKQLFDO� &RPPLWWHH� &(1�7&� ����� &KDUDFWHUL]DWLRQ� RI
VOXGJHV��WKH�6HFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�$)125�
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WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�)HEUXDU\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ
DW�WKH�ODWHVW�E\�)HEUXDU\������
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,QWURGXFWLRQ

%HFDXVH� VOXGJH�PD\� EH� DSSOLHG� WR� ODQG� DV� D� QXWULHQW� RU� DV� D� GLVSRVDO� URXWH�� WKHUH� LV� D� QHHG� WR�PRQLWRU
QLWURJHQ�FRQWHQW�DQG�DSSOLFDWLRQ�UDWHV�
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�� 6FRSH

7KLV� PHWKRG� GHVFULEHV� D� SURFHGXUH� IRU� WKH� GHWHUPLQDWLRQ� RI� �.MHOGDKO� 1LWURJHQ�� LQ� VOXGJH� DQG� VOXGJH
SURGXFWV�� 7KH� GLJHVWLRQ� LV� FDWDO\VHG� E\� VHOHQLXP� RU� FRSSHU�� WKH� WHPSHUDWXUH� EHLQJ� UDLVHG� E\� D� KLJK
FRQFHQWUDWLRQ�RI�VRGLXP�VXOSKDWH�

$OWKRXJK�ZHW� VDPSOHV� DUH� QRUPDOO\� WDNHQ� IRU� DQDO\VLV�� LW� LV� UHFRJQL]HG�SUDFWLFH� WR� UHSRUW� UHVXOWV� RQ�D� GU\
PDVV� EDVLV� �J�NJ��� &RQVHTXHQWO\�� LW� LV� DOVR� QHFHVVDU\� WR� GHWHUPLQH� WKH� GU\� UHVLGXH� RI� WKH� KRPRJHQL]HG
VDPSOH�XVHG�IRU�DQDO\VLV��VHH�(1��������

�� 1RUPDWLYH�UHIHUHQFHV

7KLV� (XURSHDQ� 6WDQGDUG� LQFRUSRUDWHV� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH�� SURYLVLRQV� IURP� RWKHU� SXEOLFDWLRQV�
7KHVH�QRUPDWLYH� UHIHUHQFHV�DUH� FLWHG�DW� WKH�DSSURSULDWH�SODFHV� LQ� WKH� WH[W� DQG� WKH�SXEOLFDWLRQV�DUH� OLVWHG
KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�RI�DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\
WR�WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ� LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV
WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

(1��������&KDUDFWHUL]DWLRQ�RI�VOXGJHV�±�'HWHUPLQDWLRQ�RI�GU\�UHVLGXH�DQG�ZDWHU�FRQWHQW�

(1�������� :DWHU� TXDOLW\�±�'HWHUPLQDWLRQ� RI� .MHOGDKO� QLWURJHQ�±�0HWKRG� DIWHU� PLQHUDOL]DWLRQ� ZLWK
VHOHQLXP��,62������������

(1�,62�������:DWHU�IRU�DQDO\WLFDO�ODERUDWRU\�XVH�±�6SHFLILFDWLRQ�DQG�WHVW�PHWKRGV��,62������������

(1�,62����������:DWHU� TXDOLW\�±�6DPSOLQJ�±�3DUW�����*XLGDQFH� RQ� VDPSOLQJ� RI� VOXGJHV� IURP� VHZDJH� DQG
ZDWHU�WUHDWPHQW�ZRUNV��,62���������������

,62�������:DWHU�TXDOLW\�±�'HWHUPLQDWLRQ�RI�DPPRQLXP��±�'LVWLOODWLRQ�DQG�WLWUDWLRQ�PHWKRG�

�� 7HUPV�DQG�GHILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�(XURSHDQ�6WDQGDUG��WKH�IROORZLQJ�WHUPV�DQG�GHILQLWLRQV�DSSO\�

���
.MHOGDKO�QLWURJHQ
QLWURJHQ� WKDW� LV� FRQWULEXWHG� E\� IUHH� DPPRQLD�� LQRUJDQLF� DPPRQLD� FRPSRXQGV� DQG� WKRVH� W\SHV� RI� RUJDQLF
QLWURJHQ� FRPSRXQGV� WKDW� DUH� FRQYHUWHG� WR� DPPRQLXP� VXOSKDWH� E\� WKH� GLJHVWLRQ� SURFHVV� GHVFULEHG
�FDWDO\VHG�VXOSKXULF�DFLG�GLJHVWLRQ�

���
GU\�UHVLGXH
WKH�GU\�PDVV�SRUWLRQ�RI�WKH�VOXGJH�REWDLQHG�DIWHU�WKH�VSHFLILHG�GU\LQJ�SURFHVV��,W�LV�H[SUHVVHG�LQ�SHUFHQW�RU�LQ
JUDPV�SHU�NLORJUDP��VHH�(1�������

�� 3ULQFLSOH

5LJRURXV� DFLG� GLJHVWLRQ� RI� WKH� VDPSOH� LQ� WKH� SUHVHQFH� RI� VHOHQLXP� RU� FRSSHU� FRQYHUWV� PRVW� QLWURJHQ
FRPSRXQGV�SUHVHQW�WR�DPPRQLXP�VXOSKDWH��6RGLXP�VXOSKDWH�LV�DGGHG�WR�UDLVH�WKH�GLJHVW�WR�WKH�DSSURSULDWH
WHPSHUDWXUH�

'LVWLOODWLRQ� RI� WKH� GLJHVW� XQGHU� DONDOLQH� FRQGLWLRQV� LQWR� H[FHVV� GLOXWH� VXOSKXULF� DFLG� �RU� H[FHVV� ERULF� DFLG�
OLEHUDWHV�WKH�DPPRQLD�JLYLQJ�D�VROXWLRQ�RI�DPPRQLXP�VXOSKDWH��RU�DPPRQLXP�ERUDWH���7KLV�VROXWLRQ�FDQ�WKHQ
EH�DQDO\VHG�IRU�DPPRQLD�XVLQJ�WKH�DSSURSULDWH�PHWKRG��VHH�,62������DQG�(1��������
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�� /LPLWDWLRQV�DQG�LQWHUIHUHQFHV

���� /LPLWDWLRQV

7KH� GLJHVWLRQ� IDLOV� WR� GHWHUPLQH� QLWURJHQ� LQ� WKH� IRUP� RI� D]LGH�� D]LQH�� D]R�FRPSRXQGV�� K\GUD]LQH�� QLWUDWH�
QLWULWH��QLWURVR�FRPSRXQGV��R[LPH��VHPL�FDUED]RQH�DQG�QLWULOH�

���� 1LWUDWH�1LWULWH

7KH�SUHVHQFH�RI�QLWUDWH�RU�QLWULWH�PD\�FDXVH�HUUDWLF�UHVXOWV��EXW�QRW�DW�WKH�OHYHOV�QRUPDOO\�IRXQG�LQ�VOXGJH�

�� 5HDJHQWV

'XULQJ� WKH�DQDO\VLV��XVH�ZDWHU�RI�SXULW\�JUDGH���DV�VSHFLILHG� LQ�(1�,62������DQG� UHDJHQWV�RI� UHFRJQL]HG
DQDO\WLFDO�JUDGH�

���� 6XOSKXULF�DFLG��+�62���r� ������J�PO�

���� 'LJHVWLRQ�FDWDO\VW�

������ *HQHUDO

3UHYLRXV�H[SHULHQFH�KDV�VKRZQ� WKDW�HTXLYDOHQW� UHVXOWV�FDQ�EH�REWDLQHG�XVLQJ�D� OHVV� WR[LF�FRSSHU�FDWDO\VW
�������� LQ�SODFH�RI� WKH� VHOHQLXP�FDWDO\VW� ���������+RZHYHU�� EHIRUH�HPSOR\LQJ� WKLV� FDWDO\VW�� WKH�XVHU� VKRXOG
GHPRQVWUDWH�WKDW�HTXLYDOHQW�UHVXOWV�FDQ�EH�REWDLQHG�IRU�WKH�W\SLFDO�UDQJH�RI�VOXGJHV�DQDO\VHG��,I�WKH�UHVXOWV
DUH�WR�EH�XVHG�IRU� OHJDO�SXUSRVHV�RU� WR�UHVROYH�WUDGH�GLVSXWHV�� WKHQ�WKH�VHOHQLXP�FDWDO\VW�VKRXOG�EH�XVHG�
7KH�VHOHQLXP�FDWDO\VW�PHWKRG�VKRXOG�EH�UHJDUGHG�DV�WKH�DEVROXWH�UHIHUHQFH�PHWKRG��)RU�WKH�YDVW�PDMRULW\�RI
VOXGJHV��WKH�FRSSHU�FDWDO\VW�VKRXOG�JLYH�ILW�IRU�SXUSRVH�UHVXOWV�

������ 6HOHQLXP�FDWDO\VW

7KRURXJKO\� PL[� ��� ���� �� ���� J� RI� DQK\GURXV� VRGLXP� VXOSKDWH� ZLWK� ���� �� ��� J� RI� VHOHQLXP� SRZGHU� RU
SUHYLRXVO\�JURXQG�VHOHQLXP�SHOOHWV�

:$51,1*��7KLV�PL[WXUH�LV�WR[LF��,QKDODWLRQ�RI�DQ\�GXVW�UHVXOWLQJ�IURP�LWV�SUHSDUDWLRQ�RU�XVH�VKDOO�EH
DYRLGHG�� $OO� UHVLGXHV� FRQWDLQLQJ� VHOHQLXP� VKDOO� EH� FROOHFWHG� IRU� VHOHQLXP� UHFRYHU\� RU� FRQWUROOHG
GLVSRVDO�

127( 7KLV�FDWDO\VW�LV�FRPPHUFLDOO\�DYDLODEOH�DV�WDEOHWV�

������ &RSSHU�FDWDO\VW��VHH�������

7KRURXJKO\� PL[� ������� �� ���� J� RI� DQK\GURXV� VRGLXP� VXOSKDWH� ZLWK� ����� �� ��� J� RI� FRSSHU� VXOSKDWH
SHQWDK\GUDWH��&X62�Â�+�2��

127( 7KLV�FDWDO\VW�LV�FRPPHUFLDOO\�DYDLODEOH�DV�WDEOHWV�

���� 6RGLXP�K\GUR[LGH�VROXWLRQ

&DXWLRXVO\�DGG�DSSUR[LPDWHO\�����PO�RI�ZDWHU� WR� �����������J�RI� VRGLXP�K\GUR[LGH�SHOOHWV�FRQWDLQHG� LQ�D
SODVWLFV�EHDNHU��ZLWK�VWLUULQJ�DQG�GLVVROYH��,W�LV�VWURQJO\�UHFRPPHQGHG�WKDW�WKH�RXWVLGH�RI�WKH�EHDNHU�LV�FRROHG
ZLWK�UXQQLQJ�FROG�ZDWHU�ZKLOVW�DGGLQJ�WKH�����PO�RI�ZDWHU��:KHQ�FRROHG��GLOXWH�ZLWK�ZDWHU� WR�������PO� LQ�D
VWRSSHUHG�PHDVXUHPHQW�F\OLQGHU��6WRUH�LQ�D�SRO\HWK\OHQH�ERWWOH�
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���� $PPRQLD�UHFHLYLQJ�UHDJHQWV

������ *HQHUDO

$�UHDJHQW�IRU�D�FRORULPHWULF�DQG�D�UHDJHQW�IRU�D�WLWULPHWULF�HQGSRLQW�DUH�JLYHQ�

������ 6XOSKXULF�DFLG��VROXWLRQ�F�+�62��� ������PRO�O��FRORULPHWULF�HQGSRLQW�

$GG�������������PO�RI�VXOSKXULF�DFLG�������WR�����PO�ZDWHU�������DQG�GLOXWH�ZLWK�ZDWHU�WR�������������PO�

������ %RULF�DFLG�VROXWLRQ��+�%2����J�O��WLWULPHWULF�HQGSRLQW�

$GG����������J�RI�ERULF�DFLG�WR�����PO�ZDWHU�DQG�GLVVROYH��$GG���PO�S+�����LQGLFDWRU�VROXWLRQ�DQG�GLOXWH�WR
������������PO�ZLWK�ZDWHU��2QH�GURS�RI�����PRO�O�VRGLXP�K\GUR[LGH�VKRXOG�EH�VXIILFLHQW�WR�FKDQJH�WKH�FRORXU
RI����PO�RI�WKLV�UHDJHQW�IURP�SXUSOH�WR�JUHHQ��,I�QRW�GLVFDUG�DQG�SUHSDUH�IUHVKO\�

127( 7KLV�VROXWLRQ�LV�FRPPHUFLDOO\�DYDLODEOH�

�� $SSDUDWXV

���� 'LJHVWLRQ�YHVVHOV

7KH�GLJHVWLRQ�YHVVHO�VKDOO�EH�VXLWDEOH�IRU�WKH�PDVV�RU�YROXPH�RI�WKH�WHVW�SRUWLRQ�XVHG��)RU�H[DPSOH�

.MHOGDKO�GHVWLOODWLRQ�IODVNV������PO�QRPLQDO�FDSDFLW\�

RU

*ODVV�GLJHVWLRQ�WXEHV������PO�FDSDFLW\�IRU�XVH�ZLWK�D�WHPSHUDWXUH�FRQWUROOHG�KHDWLQJ�EORFN�

���� +HDWLQJ�GHYLFH

.MHOGDKO�IODVNV�FDQ�EH�KHDWHG�VLQJO\�RU�PRUH�XVXDOO\�� LQ�D�UDFN�FDUU\LQJ�VHYHUDO�YHVVHOV��E\�XVH�RI�HLWKHU�D
%XQVHQ�EXUQHU�RU�HOHFWULF�KHDWLQJ�PDQWOH��,W�LV�LPSRUWDQW��KRZHYHU��WKDW�WKH�JODVV�VXUIDFH�DERYH�WKH�GLJHVWLRQ
PL[WXUH�UHFHLYHV�QR�GLUHFW�KHDWLQJ�

+HDWLQJ� EORFNV� FDSDEOH� RI� PDLQWDLQLQJ� D� WHPSHUDWXUH� VXIILFLHQW� WR� UHIOX[� WKH� GLJHVWLRQ� PL[WXUH� DUH
FRPPHUFLDOO\�DYDLODEOH��7KHVH�KROG�W\SLFDOO\�XS�WR����GLJHVWLRQ�WXEHV�DOORZLQJ�IRU�KLJK�ODERUDWRU\�WKURXJKSXW�

���� 'LVWLOODWLRQ�DSSDUDWXV

7KH�GLJHVWLRQ�YHVVHO�VKRXOG�EH�VXLWDEOH�IRU�GLUHFW�DWWDFKPHQW�WR�JODVV�DSSDUDWXV�LQFRUSRUDWLQJ�DQ�DQWL�VSODVK
GLVWLOODWLRQ� KHDG�� D� YHUWLFDO�ZDWHU� FRQGHQVHU� DQG� D� GHOLYHU\� WXEH�� WKH� RXWOHW� RI� ZKLFK� LV� VXEPHUJHG� LQ� WKH
DEVRUEHQW�VROXWLRQ�

&RPPHUFLDO�DXWRPDWLF�.MHOGDKO�VWHDP�GLVWLOODWLRQ�DSSDUDWXV�LV�VXLWDEOH�IRU�WKLV�GHWHUPLQDWLRQ�

���� %RLOLQJ�DLGV

$QWL�EXPSLQJ�JUDQXOHV�RU�JODVV�EHDGV�

�� 6DPSOH�SUHWUHDWPHQW

'U\LQJ� RI� VOXGJH� ZLOO� WHQG� WR� GHSOHWH� IUHH� DPPRQLD� DQG�� GHSHQGLQJ� RQ� WKH� S+�� DPPRQLXP� VDOWV�� )RU� WKLV
UHDVRQ��D�WHVW�SRUWLRQ�RI�D�ZHW�KRPRJHQL]HG�VDPSOH�VKDOO�EH�XVHG��VHH�(1�,62����������
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�� 3URFHGXUH

��� 7UDQVIHU�D�NQRZQ�PDVV�RI�KRPRJHQL]HG��ZHW�VOXGJH��HTXLYDOHQW�WR������J�WR�����J�RI�GU\�PDVV��WR�D
GLJHVWLRQ�YHVVHO�������

$�EODQN�VKDOO�EH�UXQ�E\�VXEVWLWXWLQJ���PO�RI�ZDWHU�LQVWHDG�RI�WKH�ZHW�VOXGJH�ZLWK�HDFK�EDWFK�RI�VDPSOHV�

127( )RU�SDVWH�OLNH�VOXGJHV��QLWURJHQ�IUHH�SDSHU�FDQ�EH�XVHG�IRU�VDPSOH�WUDQVIHU�WR�WKH�GLJHVWLRQ�YHVVHO�������

��� $GG�������������J�RI�FDWDO\VW�PL[WXUH��������RU�HTXLYDOHQW�FRPPHUFLDO�WDEOHWV��DQG���RU���DQWL�EXPSLQJ
DLGV�������

��� &DXWLRXVO\�DGG������������PO�RI�VXOSKXULF�DFLG��������JHQWO\�VZLUOLQJ�WKH�YHVVHO�

��� +HDW� WKH�YHVVHO�VORZO\� LQ�DQ�H[WUDFWHG�DUHD� �H�J�� IXPH�FXSERDUG�� WR�GULYH�RII� WKH�ZDWHU�SUHVHQW�DQG
ZKLOH�DQ\�IRDPLQJ�VXEVLGHV�

��� +HDW�WKH�YHVVHO�PRUH�VWURQJO\�WR�PDLQWDLQ�D�EULVN�ERLOLQJ��7KH�VXOSKXULF�DFLG�VKRXOG�UHIOX[�XS�WR�DERXW
KDOI�ZD\�DORQJ�WKH�QHFN�RI�WKH�YHVVHO��:KLWH�IXPHV�RI�VXOSKXU�WULR[LGH�VKRXOG�EH�YLVLEOH�DERYH�WKH�OLTXLG�

127( ,I�FRPPHUFLDO�GLJHVWLRQ�HTXLSPHQW�LV�XVHG��WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�

��� 7KH�FRQWHQWV�RI�WKH�YHVVHO�VKRXOG�HYHQWXDOO\�EHFRPH�FOHDU�RU�VWUDZ�FRORXUHG��&RQWLQXH�WKH�GLJHVWLRQ
IRU�DW�OHDVW�D�IXUWKHU����PLQ�

��� $OORZ� WKH�GLJHVW� WR�FRRO�DQG�FDXWLRXVO\�DGG� ���������PO�RI�ZDWHU�ZKLOVW� JHQWO\� VZLUOLQJ� WKH�YHVVHO� LQ
RUGHU�WR�DYRLG�FU\VWDOOL]DWLRQ�RI�WKH�GLJHVW�

��� ,I� WKH�GLJHVWLRQ�YHVVHO� ������ LV�VXLWDEOH� IRU�GLUHFW�DWWDFKPHQW� WR� WKH�GLVWLOODWLRQ�DSSDUDWXV��PDNH�XS� WR
DSSUR[LPDWHO\� WZR� WKLUGV� RI� LWV� YROXPH� ZLWK� ZDWHU�� ,I� QRW�� WUDQVIHU� WKH� GLJHVW� TXDQWLWDWLYHO\� WR� D� .MHOGDKO
GLVWLOODWLRQ�IODVN�DGDSWHG�WR�WKH�GLVWLOODWLRQ�������DQG�PDNH�XS�WR�DSSUR[LPDWHO\� WZR�WKLUGV�RI� LWV�YROXPH�ZLWK
ZDWHU�������

��� $VVHPEOH�WKH�GLVWLOODWLRQ�DSSDUDWXV�DGGLQJ����PO�RI������PRO�O�VXOSKXULF�DFLG���������RU����PO�RI�ERULF
DFLG���������WR�WKH�UHFHLYHU�IODVN��DQG�HQVXUH�WKDW�WKH�GHOLYHU\�WXEH�LV�EHORZ�WKH�DFLG�VXUIDFH�

���� &DXWLRXVO\�DGG� ���������PO�RI� VRGLXP�K\GUR[LGH�VROXWLRQ� ������GRZQ� WKH�VLGH�RI� WKH�GLVWLOODWLRQ� IODVN
OHDGLQJ�WR�WZR�GLVWLQFW�OD\HUV��$VVHPEOH�WKH�DSSDUDWXV�DQG�VZLUO�WKH�IODVN�FDUHIXOO\�WR�PL[�WKH�FRQWHQWV�ZLWKRXW
ORVLQJ�DQ\�OLEHUDWHG�DPPRQLD�

127( 7KLV� VWHS� PD\� QRW� EH� QHFHVVDU\� IRU� FRPPHUFLDO� DXWRPDWLF� GLVWLOODWLRQ� DSSDUDWXV�� WKH� PDQXIDFWXUHU¶V
LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�

���� +HDW�WKH�IODVN�VR�WKDW�GLVWLOODWLRQ�SURFHHGV�DW�DERXW����PO�PLQ�

127( )RU�FRPPHUFLDO�V\VWHPV��WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�

���� &ROOHFW�DERXW�����PO�RI�GLVWLOODWH� WKHQ� ORZHU� WKH� UHFHLYHU�VR� WKDW� WKH�GHOLYHU\� WXEH� LV�DERYH� WKH�DFLG
VXUIDFH��DQG�FROOHFW�D�IXUWKHU����PO�RI�GLVWLOODWH�

127( )RU�FRPPHUFLDO�V\VWHPV��WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV�VKRXOG�EH�IROORZHG�

���� 6WRS�WKH�GLVWLOODWLRQ�DQG�ZDVK�WKH�GHOLYHU\�WXEH�LQWR�WKH�UHFHLYLQJ�IODVN�ZLWK�DERXW���PO�RI�ZDWHU�

���� ,I�QHFHVVDU\��GLOXWH�WKH�GLVWLOODWH�WR�D�NQRZQ�YROXPH�ZLWK�ZDWHU�DQG�PL[�ZHOO�

127( )RU�WKH�WLWULPHWULF�HQGSRLQW��WKH�ZKROH�GLVWLOODWH�FDQ�EH�WLWUDWHG�ZLWK�DFLG��6HH�FODXVH����

���� 8VH� WKH� VROXWLRQ� IURP� ����� WR� GHWHUPLQH� WKH� DPPRQLD�QLWURJHQ� FRQWHQW� RI� WKH�PDGH�XS� GLVWLOODWH� LQ
DFFRUGDQFH�ZLWK�,62������RU�(1�������
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127( 7U\SWRSKDQ��&��+��1�2���RU�JO\FLQH��&�+�12���FDQ�EH�XVHG�IRU�FKHFNLQJ�WKH�PHWKRG�HIILFLHQF\��$PPRQLXP
VXOSKDWH��1+�62���FDQ�EH�XVHG�IRU�FKHFNLQJ�WKH�GLVWLOODWLRQ�HIILFLHQF\��7KHVH�WKUHH�VXEVWDQFHV�VKRXOG�EH�GULHG�DW����

��&
IRU�DW�OHDVW�WZR�KRXUV�SULRU�WR�XVH�

��� ([SUHVVLRQ�RI�UHVXOWV

����� &DOFXODWLRQ

������� &RORULPHWULF�GHWHUPLQDWLRQ

7KH�.MHOGDKO�QLWURJHQ�FRQWHQW��1��LV�H[SUHVVHG�LQ�JUDPV�SHU�NLORJUDP�GU\�PDVV�DQG�LV�JLYHQ�E\�HTXDWLRQ�����

:��P
9��%��&

� �1
'5����

��

��
�-

���

ZKHUH

& LV�WKH�DPPRQLD�QLWURJHQ�FRQWHQW�RI�WKH�PDGH�XS�GLVWLOODWH��LQ�PLOOLJUDPV�SHU�OLWUH��������

% LV�WKH�UHVXOW�IRU�WKH�EODQN�GHWHUPLQDWLRQ�������RI�WKH�PDGH�XS�GLVWLOODWH��LQ�PLOOLJUDPV�SHU�OLWUH�

P LV�WKH�ZHW�PDVV�RI�VDPSOH�WDNHQ�IRU�GLJHVW��LQ�JUDPV�

9 LV�WKH�ILQDO�YROXPH�RI�GLVWLOODWH��LQ�PLOOLOLWUHV�

:'5 LV�WKH�GU\�UHVLGXH�RI�WKH�VOXGJH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�(1��������LQ�SHUFHQW�

������� 7LWULPHWULF�GHWHUPLQDWLRQ

7KH�.MHOGDKO�QLWURJHQ�FRQWHQW��1��LV�H[SUHVVHG�LQ�JUDPV�SHU�NLORJUDP�GU\�PDVV�DQG�LV�JLYHQ�IRU�WLWUDWLRQ�RI�WKH
ZKROH�GLVWLOODWH�E\�HTXDWLRQ�����

( )
���

�����

'5

�� �
�

��-
=

:P

F99
1 � ���

ZKHUH

F LV�WKH�FRQFHQWUDWLRQ�RI�K\GURFKORULG�DFLG�LQ�PROHV�SHU�OLWUH�

9� LV�WKH�WLWUDWLRQ�YROXPH��LQ�PLOOLOLWUHV�

9� LV�WKH�WLWUDWLRQ�YROXPH�RI�WKH�EODQN�VDPSOH��LQ�PLOOLOLWUH�

P LV�WKH�ZHW�PDVV�RI�VDPSOH�WDNHQ�IRU�GLJHVW�LQ�JUDPV�

:'5 LV�WKH�GU\�UHVLGXH�FRQWHQW�RI�WKH�VOXGJH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�(1��������LQ�SHUFHQW�

����� LV�WKH�DWRPLF�PDVV�RI�QLWURJHQ�

����� 3UHFLVLRQ�GDWD

6HH�DQQH[�$�
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��� 7HVW�UHSRUW

7KH�WHVW�UHSRUW�VKDOO�FRQWDLQ�WKH�IROORZLQJ�LQIRUPDWLRQ�

D�� UHIHUHQFH�WR�WKLV�(XURSHDQ�6WDQGDUG�

E�� DOO�LQIRUPDWLRQ�QHFHVVDU\�IRU�FRPSOHWH�LGHQWLILFDWLRQ�RI�WKH�VOXGJH�VDPSOH�

F�� GHWDLOV�RI�VDPSOH�SUH�WUHDWPHQW��LI�FDUULHG�RXW�

G�� UHVXOWV�RI�WKH�GHWHUPLQDWLRQ�DFFRUGLQJ�WR�FODXVH����

H�� DQ\�GHWDLO�QRW�VSHFLILHG� LQ� WKLV�(XURSHDQ�6WDQGDUG�DQG�DQ\�RWKHU� IDFWRU�ZKLFK�PD\�KDYH�DIIHFWHG� WKH
UHVXOWV�
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$QQH[�$�
�LQIRUPDWLYH�

3HUIRUPDQFH�GDWD�RI�LQWHUODERUDWRU\�FRPSDULVRQ

7KH�EHORZ�GDWD�ZHUH�GHWHUPLQHG�ZLWKLQ� WKH� IUDPH�RI�D� MRLQW� LQWHUODERUDWRU\�FRPSDULVRQ� IRU� WKH�SDUDPHWHUV
�ORVV� RQ� LJQLWLRQ� RI� GU\� PDVV�� �(1��������� �GU\� UHVLGXH� DQG� ZDWHU� FRQWHQW�� �(1�������� DQG
S+�YDOXH��(1��������DQG�IRU�WKLV�VWDQGDUG��.MHOGDKO�QLWURJHQ��

7DEOH�$���²�3UHFLVLRQ�GDWD�IRU�.MHOGDKO�QLWURJHQ

6DPSOH O Q 1$3

�

;

J�NJ�PGU

5

J�NJ�PGU

9&5

�

U

J�NJ�PGU

9&U

�

� � �� � ����� ���� ����� ���� �����

� � �� � ����� ���� ����� ��� �����

� � �� � ����� ���� ���� ��� ����

� � �� � ����� ����� ����� ���� ����

O LV�WKH�QXPEHU�RI�ODERUDWRULHV�

Q LV�WKH�QXPEHU�RI�YDOXHV�

1$3 LV�WKH�SHUFHQWDJH�RI�RXWOLHUV�

; LV�WKH�RYHUDOO�PHDQ�

5 LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�UHSURGXFLELOLW\�

9&5 LV�WKH�FRHIILFLHQW�RI�YDULDWLRQ�RI�UHSURGXFLELOLW\�

U LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�UHSHDWDELOLW\�

9&U LV�WKH�FRHIILFLHQW�RI�YDULDWLRQ�UHSHDWDELOLW\�

PGU LV�WKH�GU\�PDVV�
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